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Although left-handers currently form about 11% of the population, only about 3% of those born in 1900 were left-handed, a more than three-fold difference which requires explanation. Whether the difference results from social pressure for left-handers to become right-handed, artefacts resulting from response biasses that can occur when questionnaires are used, or perhaps a greater mortality of left-handers is still controversial [1] [2] [3] . Left-sided arm-waving, as observed in documentary films made between 1900 and 1906, and which correlates with left-handedness, occurs less often in 391 individuals born in the Victorian period, than in a modern control group. Left arm waving was also more frequent in the older individuals in the Victorian sample, an age effect that excludes any explanation in terms of increased mortality of left-handers. Since Victorian social pressure to wave with the right arm also seems highly unlikely, and there can be no response bias, the most likely interpretation is of a falling rate of left-handedness in the nineteenth century, with a true increase in left handedness during the twentieth century.
Between Most of the 391 arm waves in EE were carried out by males (N = 360, 92.1%). In EE the left arm was used in 61 (15.6%) cases, compared with 95/391 left-arm waves (24.3%) in the modern controls (χ 2 = 9.23, 1 df, p = .0023). In the Victorian subjects, arm waving correlated strongly with age (Table 1 : χ 2 (Overall) = 18.56, 4 df, p = .00096; χ 2 (linear) = 15.04, 1 df, p = .00011). Sensitivity analysis showed the age effect was robust against possible mis-classification of age (see Supplemental Results). Figure 1 compares the arm-waving data with the extensive hand-writing data of Gilbert and Wysocki [4] . In modern data there are more left-wavers than left-writers (just as left-footedness, lefteyedness and left-earedness are more common than left-hand writing [5] ). Knowing the modern relationship of handedness and waving (see Supplemental Results), estimated rates of left-handedness can be calculated from the arm-waving data for those born in the Victorian era (see Figure 1 , in which estimated rates of left-handedness are shown as open circles and the dashed line). Earlier Victorian rates of left-handedness are broadly equivalent to modern rates, whereas rates then decline, with the lowest values for those born between about 1890 and 1910.
These Victorian data on arm-waving resolve several problems concerning the historical data on handedness and lateralisation, studying a behaviour that is unlikely to be subject to strong social coercion, and excluding response bias by examining actual behaviours rather than potentially biassed questionnaire responses. Left-sided usage is not only lower in the Victorian sample, but in strong contrast to modern data, left-arm usage in the Victorian subjects increases with age, thereby excluding increased mortality of left-handers as an explanation. It can therefore be concluded not only that left-handedness was truly less frequent at the end of the Victorian period, but that the rate of left-handedness had been falling during the nineteenth century (and that is compatible with data suggesting that long-term historic and prehistoric rates of left-handedness were similar to modern rates [6, 7] ).
The reasons for the Victorian decline in left-handedness are far from clear, although some children were undoubtedly discouraged from writing with their left hand. Ireland [8] , writing in Brain in 1880, described how, "[Left-handed children] were not allowed to use their left hands in writing for ciphering. Great trouble had, in fact, been taken to make them desist from using their left hands". Increasing literacy rates [9] , coupled with universal schooling and ever-increasing industrialisation and machine tool use in the nineteenth century, may have made left-handers more visible and hence more subject to the stigmatisation of which modern left-handers still complain [10] . Such explanations might be testable using cross-national comparisons of countries with early or late industrialisation and universal literacy. Because handedness, cerebral lateralisation and atypical laterality are associated with a range of conditions such as dyslexia, stuttering, autism and psychosis, the data also raise the tantalising possibility that their rates may also have changed concomitantly.
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